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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an edge face 
window-type semiconductor laser device which operates 
on a low operating current, has high reliability, and 
outputs a high power. 

SOLUTION: An N-type edge face current block layer 7 
is formed on the edge face of a resonator and an active 
layer disordered region 14 located in the vicinity of the 
resonator. Semiconductor layers alternately changed in 
polarity such as an N-type lower clad layer 2, a P-type 
first upper clad layer 4, an N-type edge face current 
block layer 7, and a P-type second upper clad layer 6 
disposed in this order are arranged, so that a reactive 
current flowing through a window region is restrained, 
and an operating current is decreased, and furthermore 
heat generated by a reactive current flowing through the 
window region is restrained, so that a laser device of this 
constitution is restrained from deteriorating in 
crystallinity and improved in reliability when it outputs a 
high power. The distance (in the layer thickness 

direction) between the edge face current block layer 7 and a window region becomes nearly 
equal to the thickness of the first upper clad layer 4, and as the thickness of the clad layer 4 is 
comparatively small, an ineffective current flowing from a current block part to a window region 
is restrained enough. 
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[0 0 5 6] Z<D£5lZ*mmBWUZ£tll-£, apg*5j; 

tt<n&mznmm±i$zm}Tm&mmmmkmw, 
mmm \zmrL^mmmm.^mmt^z.tiz^K). m 
ftnm<Di&ffizmzz\t&T-&z£mz&m*jmftmz 

[0057] znz, *mffimm<D¥mfcu--*fmir-t:- ™ 
\*. itimmmmitm i * & «ttjB*u*j*fls»« 1 4 $t 
cosEifi (JSP^rrfij) a*a§ i ±? 5 v Y-m 4 omzizmz 

*Sffl«iiS|SlJj:Jf 7 &Sttjg*gSfcfftb«U£ 1 4 izmtiZ 

[0 0 5 8] SSfC, tf*TT 
tt. nitfCDTi'yy KB 2. pM<Dmi±f^y 
4. p 1 ftMM 5 . nSIO«ffi*«EIH±Ji7, *3 

«ttf paa©«2«K»8 tpffl©JB2±^5v KB 9© io 

mMfritm® \zitxznz M%>nffi% a e. < «p 
[0059] *nMBm<D*mwu--$m=?-T~ 

tt, flgMttftEIBJtJI 7 tSB 2 ±i7 ^ y HJB 9 £ (Dfflic^ 
2&HgB8£^:ttT^<5©T\ fflpfjSISftffl.U:B 7 OWlM 50 
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tt. ** i J^mmm<D;*y*-?zi&$.\zmwv 
[0060] *mmBM<D*mftu-*fmT 

\Z&^T. A lo.sGaasAs«ffi*«KIB.ii:»7ttA 1 
»L/iEib&<i3^0)T\ ^C0±(Cia«p-A lo.5Gao.5A 

3dfiI*!iT"tt, SSoSmSKISlkB 7ti2±i777K!9 
£©raJCSfflffl«gS|!a±^7CDA 1 «l<SJt<t0t)/h$^G 

J*ft b&3f 2 ±* 5 y KB 9 A^Rg&ffllfM ITii 
•ana* * B* < Z. t * 3 . 
[0 0 6 1 ] £ Wtf ttttEHikB 7 (DJl^Tji 0 . 0 
1 tfm*»T««ttB±«liBatffiTU 0. 3 (zm^i 
A3 £SSffiiSIS£l*JJ$£T?g 2±?5»;H19 <&3JffiBS3 
< Aft 0 , U y h 5< ^©«36«aft; bt U- 
If lE-dT, ^SWfi^ffiW^^l/ 
— tf^Ttt«®aiSIE±B7a)/S*£0. 1 (iml:b 

[0 0 6 2] See ^2«SIS8©JP^0. 001 

tfcS2±i?57 KH9©tSft^RS*«l«*:lx. 0. 0 3 
M m 5 £ £ 1*1 SIS «h T'TtF^ i;ii*ttffi*«Hft 
0, DTI'— tffBiS^asffiiT-r*. 

J?*^0. 0 0 3(iml;LT^. CtltCit), 12± 
^ 5 <^ KB 9 attH&Ktc J:*«ftt*{t*Bfejfr* £* 

[0 0 6 3] £<=>(;;, *iB«aEffi±*7©+r U-V'SS 

5 x 1 0 "cm-mmx\z.mm&±.m,m*^-\-tt\zti 

oTffittliSffftli 1 4 K&3MSflfc&«ij»U 5 X 1 

oi8 C m-3&mx.z> t$aismffi,m±m 1 <d k-a > 

b. «fltHjt«WE*«^+»(Cfe*. ^iT, *3ZMBm 

m%2 X 1 018cm-3tcbT^S. dtltCjcO. vgM 
«Elh««*«U*bTStt»JH«c*fl:«« 1 4 

[0 0 6 4] $e>{C. *SUB»ffiO*#ft:U— tfJRiFT 
tt. «Hffi«fliEffijt)B7 0J5a£SttJijSlftJlPft:««l 4 

M^/^-ftM^E 1 4 ic*na«s»««sa*wt:aiwt s 

[0 0 6 5] &ttJR«8UTft««l 4©^§g 



(7) 
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wee nm&ffiTLZtu— vftmiz&w&nm^T 

ftififcl 4©^jgg§7j|6]©.B££2 5 (irnlCH*!., 

[0066] *mmBM<D¥mfc u~-tf ^^©sjia^*5 

GaAs^2§lI8ffl±l:S i Ox* h 5K '« 

m7=.-MZ£.<0S i O x K'C|g2«f«i/i©Ga£!RJK 
S^TlSg. + lC^TL^^CKU, ^©gtfLSr^ffifi^F 

M2 l©TAI;ffittl«^tI«l 4$MLT^ 

«s5« 1 4 <hS$65«8Stl©i£lf 7 ifflfil^tit^t^77 
>tCcfcoTiS5fflS(Cff5^<i:^-e#^)©T. -faiz 

10 0 6 7] fife. *SJI*©^?l^a^?L&f£fcSl2ffil 
[0 0 6 8] 3:7c:. *^SS^Ttt?gttS^)r-<t«t|Sc 

1 4^ss®*i^r&j^(c^ur^s-r^ mmmm2 

[0 0 6 9] ^ttJ^&JWfcfig 
ttl 4ZMl&TZ>MiZ. %S&*lZ?EJlZW;Wt-21±TmT- 

8. n ms&mmimitm 7 » psffgiii?^ FH4. 

«^#FfSttH 3 , n 3^:7 7 -7 KB 2 ^©&¥*IWi© 

<D¥mwm ic j; ^mssK±iatg^f£T s 1*3 c t & < m 

[0 0 7 0] l£<b\Z. ^itffi^fllCfe^T. S i OM 
TSProm 2 fitSJI 8*5GaAs^e.feO, A 1 fi^Jtrt* 
0. l«TT$>-5<©TGa*?©i|X$n-^-r<, *SS+tC 

[0 0 7 1] #|taS»JBK:45V>T. H?-#Fffi 

0. 4/im^M^.-5<h, SESSI5T©«^|ia±liig75^+ 

ft\z.tz k> . atti^ffft®^ i 4 icms^^nx b £ 

^#FfSttJ13 S-rroggHt^^JO. 2//ml;LT*5. 
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[0072] mmmm2) m4\mmw^m2<D^m^ 
u—*fm^<Dmm^^-rmmmT$> o, is «■?-© u y 

[0 0 7 3] Z.CD^m^U—^m^iit, n-GaAsI 
ffi 1 ±C 2 ^ra©n- (A 1 0.7G a 0.3) 0.5 1 
no.5PT?7^ HI3 1, 2H©J12 8 nrafflG ao.5 
InasPSx;WB (B*tf) t-ttDfflfctJttSftfc 
1 J§©/P£ 5 nm© (A 1 0.5G ao. 5) 0.5 I no. 5 PA* 

© (Alo.5Gao.5) 0.5 1 no.5P#-f KJi (0** 
1*) T«U)can* / > l«-7**IiSft-FffiftI 3 2 . 
J9£0. 2 /zmCDp - (A 1 0. 7G ao.3) 0. 5 1 no. 5P 
Sl±^77 KJI3 3feJ;7j:jl$ 5 nm©p-Gao.5 

I no.5PS?lf*t£If3 4iJ«RfJ6ftTH4. 

[ 0 0 7 4 ] -?-©±©<g 5 . 0/im©'Jyi'Xh7'fy 
6 tt, &«8JrdBis«J:tf-€-<0iE&A*ffS 5 0 0 nm©n 
- (Alo.2Gao.8) 0.5l no.5PifSS«»ffia±J13 
5 , 1 . 2 /ira®p- (A 1 0. 7G ao. 3) 0.5 1 n 
0.5P^2 Jh^y KH3 6:fc«fctWP£0. 7ju.ma)p 
-GaAs+t77"I10TM^Il. *«g§rtSK(C« 

h^l'^'4 6 WffliJSHJf $ 1 . 9/tm©n-GaA 
s««E^Dyi7S3 7TS«>iiStlT^-5. U-y^h 
y-i-TA 6±t®eft7'D->^^3 7±tCt3feoT/P^ 3 
(imfflp-GaAs a>^^ h® 1 2^|glt?>tlT J E-cr) 
itpfitll 6*SKttSft. *«l#JJC(±niJgmSl 

[0075] se.tr. «§g«®fe<t^cDiat^s^ 

— •f*?0£SVftStt8 0 0 /imTW. 
[0 0 7 6] ^©^1/-^^, ^Jx«£JlT©J; 

[0 0 7 7] HI 6 (a) (C^TckoiC. n-GaAsI 
Sl±»C»^Xt'^^v-JS (MBEffi) ICkO'n- 

(A 1 o.7Gao.3) 0.5 1 no.5PT^77 HI31. 2 
i©Gao.s I no. sPV^JUMt IS© (Alo.sGa 
0.5) 0.5 I no.5PA*U^J§£2)I© (A10.5G 

ao.5) 0.5 1 no.5P^-r pm-zffij&znz; >\*—7 

&mm : ?#Wfett.i§ 3 2. p - (A 1 0. 7G a 0. 3) 0. 5 
I no. 5P^ 1 ±i7 7 "j HJf 3 3 . p-Gao.5lno.5 
Pil«!Sl3 4fe±o:n- (Alo.2Gao.8) 0.5 1 
no.5P«ffim«l?&±J!3 5*J«ft-r*. 
[0 0 7 8] ^1^. il^O. 3 tfm©ZnOx$5£)i!ffi® 
*M|!aikJS3 5©±®tC^*b, 7th'JV^77^ft 
U7h*7lc«tt)B6 (b) {C^-rj:-57iZnOxh*>y 
h?"J4 1 ^*«Sg7j|6j©/lW8 0 0 /imTfiS 40/i 
m. i5/jmCI(St5. -©Z n Ox H y 4 1 §r 



(8) 
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[0 0 7 9] gg^T. 7 0 OrTSIItFBlWT^-^S-ff 
oTZnO»Hy h^iJ 4 1 ©^©S^t-FfSttJf 3 2 
£»r-ft1-£;i£KJ;r). 1216 (c) t^Tctp/iffi 

vkmmmmtmm 1 4 £^&rf -So 

[0 0 8 0] Z nOxKy b?iJ4 1 

fg 1 3 4 ±43«fcl£i55SmS|?&itJi 3 5 ±tC*)£;-3 

Tp- (A 1 o.7Gao.3) 0. 5 I no.5P^2±^5'-y K 
If 3 6i3J;7jCp-GaAs*^-j/:/Jll 0£H2|h!S© 10 

±9116 (d) fcjS-T.fcS&'J h^^f ^6*Jg/S 

[0 0 8 1] *f:, 'J •>> i/X h> y^C?6 CDfil(|®(C, n- 
GaAsii^D7^l3 7£ii?3|e|g©MBE&;fc«fc 

nffiZ?Uy{7m3 7±{C^fcoT^4|eI@»MBEffifC 
<tOp-GaAs3>^^ hffll 2S/SS-T-5. 
[0 0 8 2] ■£■©&. S«l#Jin>^i7 hJf l 
C*«15. St!feJlfcfSff{t«tf 1 4 «» 20 

W$8%ffl3-f^ >tf&ff\,\ R»«OSiffik:ttR» 

#8 0 0 MmT-iSIJiiiWtiJi 14©^ 

[0 0 8 3] H©«k-5tl/T»6nfc*mg»Ji(!D^* 

tf^ic^LT, mm 1 5 , i 6 izmm^wmv 

* 5 5 0mA, XD-^WO. 7W/A, S^U* 
t)*3 0 OmWT^O. J»iS»TJl£m*)J«MI5anT«lffi 

fi^6 CC. WjCW2 0 OmWT*X-y>yail; 
ISAL-fchCl^. 5 0 0 0BfW^±tt3fe^T^fC^ 

[0 0 8 4] £©±3fc:*:*i6JBfflgfc«fctttf. 5S8®*5J: 

[0 0 8 5] *^»10^#L^- 
*>. JSffiHiiitlSltl) 3 5 ^6?£ttJf «^tM»£ 1 4 g 
T©E« (»J?*lftl) 1fim 1 ±? 7 y KM 3 3 ©P3 IC 
«#*b<fc?K -£-©JgJg«o. 2 MititJtlSEW*^© 
T. jHS«%RELihJB 3 5^6SttJBJR«fffl;«*l 4 fc: 
ffitl 5 Sit £ f C m M L T ffilftff « ffi T iSi fr > ««[ 

[0 0 8 6] *Hlfi»»<0**#:U— tfsiefT 50 
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33. p ig©ss i ft«m 34. n m<Dimmm.m±m 3 

5. fc«fctfpiB©aS2±*7v KB 3 6 ©BSC. «ttjj» 
X££lftfc*ttR©¥WttJI£E«LT«ffilHil:«flB£ 

ssatTus. iot. &¥«wh©jijs£-s>*^ ij-^a 

tffiA $ n-2> *s8*«ij&& $ s tfiiws < WW? z zttfi 
T- # . fiid^msg -eft is m * u— »r 

[0087] ssc, ^mwrn^^mwi—^m^ 

it, n- (Alo. 2Gao. 8) 0. 5 1 no. 5 PSBff SfttlH.lt 
I35fflAI «U#Jt£p- (A 1 o.7Gao.3) 0.5 1 n 
o.sPH±^7 v KJf 3 3 ©A 1 ffl^JrtJ; 0 < 
<toT, p- (Alo.7Gao.3) o.slno.5 
P^2±?7-y KJB3 6Sffl»SBl±^5«y KJS3 3± 

^2±^5-y KB 3 6©ifeffiXfiS&^bfc«S 
© i§ A * l» <* Z. t tfiH € 2> o 

[0088] ^mmm<o^mw-v— tfpst^T 

fe> SSMSoitliaihS 3 5 ©J»^$ 0 . OlfimHiO. 
3 MmJ£TF©iBBIT-&3 0. 0 5 jtimtcLTa&S©T. 

[0 0 8 9] S6fr. *H»ffi©¥«#:l/— tf^TT 

m-3J^,± 5X10 18c m-3JMT©luHT*^> 2 x x 1 0 
»cm-3|:LT*4«)T. SMUStffiJhUtgSfH^bT 

flstt»«i«j*s{tfli« i 4 fcssn-s^msssffiifiiij-rs ^ 

i^T^^. 7^*3. SSfflUgg^S 3 5© F— A> h^F 

[0 0 9 0] *HJ6»»0*#flcl^— tfSR^-T? 
fc. vSfSmatffiitH 3 5©I$ tSttS^jr-ftM^E 1 
4fe*HSg*lRl©gSS:B&^L/< 

sutft^ffciiB* 1 4 fc»Eti4«aa««E*«s*e<jk:«nw-r 

[0 0 9 1] U—tfjR^-C 
fc, SttS^ff{bM*Ji 1 4©*«§§^[r1©S$S:1 0 
(imH±6 0 MmJWT©»BlT$.-g) 2 0 «mfCbT$>-5 

©T\ «HB*fl:t«t«ffi«itt«T*l»<t«Kfi»^« 

sax-© is-vmm&mz c t*«T**. 
[0092] *mMBm(D¥mfou— tfm^a>m.mzie> 

^T«, $aSffil!lltJi 3 5©±(CZnOxh*^ h?iJ4 
£n£vXi7tl/TiS8®«Sitffi.il:Ji3 5S 

#ti?JfpffittI3 2*Tt£^$-t±^.^«i:(C<±;i9Zn 
Ox H S?'J4 1 ©T*{CfSttJl»^^t:M« 1 4 
/SfeUTtiS. dtllCtO. fflffi*«tr/C-€-©ia£&©?Stt« 
*ft^t:«* 1 4 &NBHnEIBjkfll 3 5 £<D&W&t)1t 
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[0093] ^^(D^n^m^iiu.mmm 

SrfliiJfUf -5 Tz® \Z fi. 7 n-J|/?S^Nf^ £*«£f 5& 

[0094] ^mmmmntfsmmm.mmtm.m 

[0 0 9 5] #Hj&Sff2M(C-fc^T< ^Wftlb. IT 

[0 0 9 6] ^ffeKJBfcfctSVvT"*). ST#F 

SttH 3 2 ^<=.SSSiS*S&l5ILltJg 3 5 *T©Sff*I^I©BB 
m&0. 4 um£XT<D%&mT*&Z>l®0. 2 umiZLT$> 

■v<Dt&&'£{ t £ W t» f JS tti * S&fm0fl«tt * rfij ± $ 

[0 0 9 7] ±fE5>3«ffi 1 *3«fctf!iafi»J8 2 T 

ytm&i®w£*<D&ttM<»m$&mizmtiiMm.®imk 

[0 0 9 8] ±f2«)6S^T«#®a : f#Ffi& 

bTfcP«fc*»Wttafflitf1irc**. StKtLTte. 
G a A s S^EWC I n P^©»1fi£ffiffl-r& C fctf-c 

#. siiiiiLini. m2mmmthT¥mi*m 

TpS, 3t2®mS3<hLTnlj©^#ttJf £j&fi£-&fc 

t*So yjie^oHiixstc^iJ 

T. MOCVDffiWBEMW:CBE (ffc^tf-A 
ie^-/-) ffi. ALE (^JlXtf^ + ->-) 

[0 0 9 9] 

*t«J*fc«tt ±C*jKiajl:»*«^T}SttlB 
*«ff<t*««C«n**8b«8t*ttlSMf 5 d t C J; 0 . 

mitmmw&MzmztmzWiftj-jmmmzWs^mmtii 

ST©te« (Ji»*lfij) V>©T. maEffl.±SB 

[oioo] w—yjR^fcin 
jr. ^2^iMi±i/7 7Ki, as 1 widows 
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mMTzztiz^Q, -\-ttUMffi,m±®m&®zz.ttf 
ioi, m&mi&&fr<tmmz&\-2nz>m® 
mm* $ e. km wtt&< #xn rmi bTfaiwrnffiTigni s«t$ 

[oioi] a&fc. ^mm^mvfu-^m^z^n 

fctStt-S^itCfcO. «H«^Hil:Ji©«Jt. Jiff. 

[0 10 2] £<=>{;:. *5gBJ©#a@{*l/— tf^fCcfcn 

AlxGai-xAs (O^xSl) (A 1 y G 

ai-y) zl ni-zP (O^ySl. O^zSl) -CfflfiL 

Lrcmmmmm±m<DA 1 su#;jt£gs 1 ±^ 5 y kjb© 
a 1 mat*. 0 < rntf. «js«»iajtji±icif 

j£fi£-fr/tg|2 ±^ 7 y F)»©*ea*lfcB£*f(llll!lLT 
«S»««E ©IB* 1 86 < C t *«T * * . 

[0103] sec, *mm*mw\/-*?m=?-\z£.n 

20 fcf. AlxGai- x As (0;£x^l) gj&te (A I y G 
ai-y) ilnuP (0=£y^l. O^z^l) T<§j£ 
LfcffitS«©A 1 |gj«Jt&flfMttSEIB.ll:JI«>A 1 ftAJt 

[0104] znz. xftwo^mtt-u— vm^iz&n 
a. !Qmmmm±m<nm^ 0 . oumHio. 3m 

[0 10 5] tfS^ffCfctl 
tf, «tSH©Jf^2:0. 0 0 1(imH±0. 0 3//rn« 

77 K)l©^H B a ^|5(S©%*SrfflaUT#tt^t;^l»±-r 

5di*STt, ^ntrnz^mnt^x-ms^m^z 
[0106] set;. i'— y-'s-^icctn 

»i, «H*«E±JB©*ir 'Jir»«* 5X10 17 c m-» 
«±5 x 1 0i8c m -3^Tt-r-5d<htC<J;0, mSI5&± 

40 uTffitt»u»i«jr-ft«*Jcflitn* 

[0 10 7] Se.fC. *5S^©*^#:^— tfafH^Cctn 

s$^B§#b<T^dt{cj;o. immmmmtmrnz 
mn&M%iWfc&$)}2kw\zmM-$'z> z. 
[0 10 8] se>»r, *5fi?)io^s»*u— tf^tCckti 
tf. JStt«JS«)1=fl:««0=Wcfi«*l6l©fta* 1 0 um 
JWJ16 0 /zmJWTICf •SCtlCiO. SSSDS#Yfc£l*<<fc 

50 [0 10 9] $ U—tfSRft.fetl 
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0. iot, 

£5 K Site *a*<©**flcj» fc«fc 0 ft 6 tt*««cKjl:« 

«, «(ffl"«8iElfi±H*fctt«iaJH©A l«USJt*0. 1 

[oiii] ssk, *ftm<D*m#i'— tf^Tpictti 

M mKf 5 C t \Z «fc 0 . ASSIST 0«SSffiiI:ttl1l6S+» 

[0 112] *5SW©**«:|^— ifSR^roJSja^flstCj: 
8&lfcSB t ©teg-&;b-t»-£-tr 7 > K J: -d TitJffiS 

[mi] mmmmi<D^m^u— *fm^-(omm^rm 

[02] miroA-A* *Sgp^w8ifffliiT»s. 

[H3 3 fttt**icD¥if#i'— ys^ajfiia^iii* 
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[0 4] ^SS»fl82 0^IW*W— tf*^©«jfi**f» 
|g0T"&£„ 
[0 5] 04CB-B' J3lg|S#©8lrD50T<&-5. 

[0 6] mMmm2<D^mwu-^m : f-<^mmi:m^m 

[0 8 ] fE*®¥^l'-if*?0ffijfi&a?rffiBBT 

1 ** 

2,3 1 Tf7 5/HI 

3.32 m^ftwismm 

4.33 mi±?7vFm 

5. 3 4 ftlffifSff 

6 U-y^Xh^-r^ 

7.35 SSBmSitKlfc* 

8 K 2 ftiM 

9,3 6 SS2±*7* FJB 

10 

11.37 WlH-fUyZm 

12 3>*{rbM 

1 3 JpfflYtJf 

15.16 

2 1 Si OxX h^-f 
4 1 ZnOxH>yh^iJ 




